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1 . The examiner acknowledges the applicant's submission of the amendment dated on 08 
March 2004. At this point, claims 1, 7, 14, 22, and 28 have been amended. Thus, claims 1-33 are 
pending in the application. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 22-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over Stracovsky 
et al. (U.S. Patent No. 6,453,370) in view of Stronging et al (U.S. Patent No. 6,510,497 Bl). 

Referring to claim 1, Stracovsky teaches a method comprising: 

receiving a plurality of commands to access at least one of a plurality of memory banks 
of a memory as receiving commands to access one of a plurality of memory banks from different 
requesting devices (see figures 1 and 8; and column 9: lines 30-36); and 

scheduling the plurality of commands based at least in part on a status information of at 
least one of the plurality of memory banks as determining the sequence of operations to perform 
required request of resource based upon the determined status of the memory bank (see figures 
3A-B and 4; Abstract; column 3: lines 15-20; and column 9: lines 40-52). 
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However, Stracovsky does not clearly teach a step of arbitrating between the commands 
to determine priority of access to the memory bus based at least in part on the status information. 

Stronging teaches a method for scheduling memory access requests based on memory 
status (see Abstract). Furthermore, Stronging teaches a step of arbitrating between the requests to 
determine priority of access to the memory bus based at least in part on the status information of 
the memory (see column 17: lines 4-13). 

It would have been obvious to one having an ordinary level of skill in the art at the time 
the invention was made to include, in the method taught by Stracovsky, a step of arbitrating 
between the commands to determine priority of access to the memory bus based at least in part 
on the status information. This would have been obvious because Stronging clearly teaches that 
arbitrating between the requests to determine priority of access to the memory bus based at least 
in part on the status information of the memory provides significant reductions in main memory 
latency (see column 8: lines 35-46; and column 12: lines 45-54). 

As to claim 2, Stracovsky further teaches that the memory is a synchronous dynamic 
random access memory (see column 6: lines 36-42). 

As to claim 3, Stracovsky further teaches that the status information is based at least in 
part on an idle state of the plurality of memory banks with respect to a bank based queuing 
scheme as having a determining if a memory bank is closed or opened by using information from 
bank register (see figure 8, column 11: lines 58-67, and column 12: table 2). 
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As to claim 4, Stracovsky further teaches that the status information is an idle state of the 
plurality of memory banks as a memory bank is closed or opened (see column 1 1 : lines 58-67, 
and column 12: table 2). 

As to claim 5, Stracovsky further teaches that the status information is based at least in 
part on a type of a most recent command forwarded to the memory device via a memory bus (see 
figure 3B, column 7: lines 40-53). 

As to claim 6, Stracovsky further teaches that the plurality of commands are read and 
write commands (see column 6: lines 2-4, column 9: lines 30-36). 

Referring to claim 7, Stracovsky discloses a system comprising: 
a processor (see figures 1 A-D: element 102); and 

a logic as a device controller (see figure lA-D and 8: element 104), coupled to the 
processor and to at least one memory device with a plurality of memory banks (see figure 8: 
element 704), to receive commands to access the memory device as receiving commands to 
access one of a plurality of memory banks from different requesting devices (see figures 1 and 8; 
and colimm 9: lines 30-36) and to schedule the commands based at least in part on a status 
information of the plurality of memory banks as determining the sequence of operations to 
perform required request of resource based upon the determined status of the memory bank (see 
figures 3A-B and 4; Abstract; column 3: lines 15-20; and column 9: lines 40-52). 
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However, Stracovsky does not clearly disclose the device controller arbitrating the 
commands based at least in part on the status information of the plurality of memory banks. 

Stronging discloses a system for scheduling memory access requests based on memory 
status (see Abstract). Furthermore, Stronging discloses a memory arbiter (see figure 4: element 
482; and colimm 11: lines 21-27) arbitrating the commands based at least in part on the status 
information of the plurality of memory banks (see column 17: lines 4-13), 

It would have been obvious to one having an ordinary level of skill in the art at the time 
the invention was made to modify the device controller disclosed by Stracovsky to arbitrate the 
commands based at least in part on the status information of the plurality of memory banks. This 
would have been obvious because Stronging clearly teaches that arbitrating between the requests 
to determine priority of access to the memory bus based at least in part on the status information 
of the memory provides significant reductions in main memory latency (see column 8: lines 35- 
46; and colunm 12: lines 45-54). 

As to claim 8, Stracovsky further discloses that the commands are read and write 
commands (see column 6: lines 2-4, column 9: lines 30-36). 

As to claim 9, Stracovsky further discloses that the status information is based at least in 
part on a type of a most recent conunand forwarded to the memory device via a memory bus (see 
figure 3B, column 7: lines 40-53). 
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As to claim 10, Stracovsky further discloses that the plurality of memory banks perform 
in parallel as each bank has its bank register, bank number comparator, etc (see figure 8). 

As to claim 1 1, Stracovsky further discloses that the logic is a network switch or a 
memory controller (see figure lA-D and 8: element 104). 

As to claim 12, Stracovsky further discloses that the status information is an idle state of 
the plurality of memory banks as a memory bank is closed or opened (see column 1 1 : lines 58- 
67, and column 12: table 2). 

As to claim 13, Stracovsky further discloses that the memory is a synchronous dynamic 
random access memory (see column 6: lines 36-42). 

Referring to claim 14, Stracovsky discloses an apparatus comprising: 
a first logic as a system interface (see figure IB: element 1 10), coupled to at least one 
memory device with a plurality of memory banks (see figure 8: element 704), to received 
commands to access the memory devices (see column 6: lines 54-64); and 

a second logic as a command sequencer (see figure IB: element 1 16), coupled to the first 
logic, to schedule the received commands based at least in part on a status information of the 
plurality of memory banks as determining the sequence of operations to perform required request 
of resource based upon the determined status of the memory bank (see figures 3 A-B and 4; 
Abstract; colxmm 3: lines 15-20; and column 9: lines 40-52). 
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However, Stracovsky does not clearly disclose the command sequencer arbitrating the 
received commands based at least in part on the status information of the plurality of memory 
banks. 

Stronging discloses a system for scheduling memory access requests based on memory 
status (see Abstract). Furthermore, Stronging discloses a memory arbiter (see figure 4: element 
482; and column 1 1 : lines 21-27) arbitrating the commands based at least in part on the status 
information of the plurality of memory banks (see coliunn 17: lines 4-13). 

It would have been obvious to one having an ordinary level of skill in the art at the time 
the invention was made to modify the command sequencer disclosed by Stracovsky to arbitrate 
the received commands based at least in part on the status information of the plurality of memory 
banks. This would have been obvious because Stronging clearly teaches that arbitrating between 
the requests to determine priority of access to the memory bus based at least in part on the status 
information of the memory provides significant reductions in main memory latency (see colimin 
8: lines 35-46; and column 12: lines 45-54). 

As to claim 15, Stracovsky further discloses that the apparatus comprises a third logic 
(see figure 8: element 800) to forward the schedule of the received commands to the memory 
device via a memory bus. 

As to claim 16, Stracovsky further discloses that the apparatus is either one of a network 
switch or a memory controller (see figure 1 A-D and 8: element 104). 
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As to claim 17, Stracovsky further discloses that the memory device is a synchronous 
dynamic random access memory (see column 6: lines 36-42). 

As to claim 18, Stracovsky further discloses that the received commands are read and 
write commands (see column 6: lines 2-4, column 9: lines 30-36). 

As to claim 19, Stracovsky further discloses that the status information is based at least in 
part on a type of a most recent command forwarded to the memory device via the memory bus 
(see figure 3B, column 7: lines 40-53). 

As to claim 20, Stracovsky further discloses that the plurality of memory banks perform 
in parallel as each bank has its bank register, bank number comparator, etc (see figure 8). 

As to claim 21, Stracovsky further discloses that the status information is an idle state of 
the plurality of memory banks as a memory bank is closed or opened (see column 1 1 : lines 58- 
67, and colimm 12: table 2). 
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Referring to claim 22, Stracovsky teaches a method comprising: 

receiving a plurality of commands to access at least one of a plurality of memory banks 
of a memory as receiving commands to access one of a plurality of memory banks from different 
requesting devices (see figures 1 and 8; and column 9: lines 30-36); and 

scheduUng the plurality of commands based at least in part on a status information of at 
least one of the plurality of memory banks as determining the sequence of operations to perform 
required request of resource based upon the determined status of the memory bank (see figures 
3A-B and 4; Abstract; column 3: lines 15-20; and column 9: lines 40-52). 

However, Stracovsky does not clearly teach a step of arbitrating between the commands 
to determine priority of access to the memory bus based at least in part on the status information. 

Stronging teaches a method for scheduling memory access requests based on memory 
status (see Abstract). Furthermore, Stronging teaches a step of arbitrating between the requests to 
determine priority of access to the memory bus based at least in part on the status information of 
the memory (see column 17: lines 4-13). 

It would have been obvious to one having an ordinary level of skill in the art at the time 
the invention was made to include, in the method taught by Stracovsky, a step of arbitrating 
between the commands to determine priority of access to the memory bus based at least in part 
on the status information. This would have been obvious because Stronging clearly teaches that 
arbitrating between the requests to determine priority of access to the memory bus based at least 
in part on the status information of the memory provides significant reductions in main memory 
latency (see column 8: lines 35-46; and column 12: hues 45-54). 
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As to claim 23, Stracovsky further teaches that the memory device is a synchronous 
dynamic random access memory (see column 6: lines 36-42). 

As to claim 24, Stracovsky further teaches that the status information is an idle state of 
the plurality of memory banks as a memory bank is closed or opened (see column 1 1 : lines 58- 
67, and column 12: table 2). 

As to claim 25, Stracovsky further teaches that the plurality of memory banks perform in 
parallel as each bank has its bank register, bank number comparator, etc (see figure 8). 

As to claim 26, Stracovsky further teaches that the status information is based at least in 
part on a type of a most recent command forwarded to the memory device via the memory bus 
(see figure 3B, column 7: lines 40-53). 

As to claim 27, Stracovsky further teaches that the received commands are read and write 
commands (see column 6: lines 2-4, column 9: lines 30-36). 

Referring to claim 28, Stracovsky and Stronging teach the method of claims 22 in a 
computer environment. Inherently, it can be embodied as instruction codes on a computer 
readable media and executed by a computing platform as in claim 28. 
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As to claim 29, Stracovsky further teaches that the memory is a synchronous dynamic 
random access memory (see column 6: Unes 36-42), 

As to claim 30, Stracovsky further teaches that the status information is an idle state of 
the plurality of memory banks as a memory bank is closed or opened (see column 1 1 : lines 58- 
67, and column 12: table 2). 

As to claim 31, Stracovsky further teaches that the plurality of memory banks perform in 
parallel as each bank has its bank register, bank number comparator, etc (see figure 8). 

As to claim 32, Stracovsky further teaches that the status information is based at least in 
part on a type of a most recent command forwarded to the memory device via a memory bus (see 
figure 3B, colunrn 7: lines 40-53). 

As to claim 33, Stracovsky further teaches that the received commands are read and write 
commands (see column 6: lines 2-4, colunm 9: lines 30-36). 
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Response to Arguments 



4. Applicant's arguments filed on 08 March 2004 have been fiiUy considered but they are 
not persuasive. 

Regarding the rejection of claim 22, the applicant argues on page 8-9 that Bass teaches 
away from the concept of claim 22. The examiner disagrees and directs the applicant to the 
original language of claim 22 (before being amended). Originally, claim 22 comprises a method 
step of "arbitrating between the commands to determine priority of access the memory bus". The 
arbitration is not based on the status information. Bass teaches a step of arbitrating requests for 
access to system resources using roimd robin method. Clearly, Bass teaches the above mentioned 
method step of claim 22. 



5. THIS ACTION IS MADE FINAL. Apphcant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire three months 
from the mailing date of this action. In the event a first reply is filed within two months of the 
mailing date of this final action and the advisory action is not mailed until after the end of the 
three-month shortened statutory period, then the shortened statutory period will expire on the 
date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1,1 36(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will the statutory 
period for reply expire later than six months from the mailing date of this final action. 



Conclusion 
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6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bao Q Truong whose telephone number is (703) 308-7090. The 
examiner can normally be reached on Monday-Friday from 8:30 AM to 5:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Donald A Sparks, can be reached on (703) 308-1756. The fax phone number for the 
organization where this appHcation or proceeding is assigned is (703) 746-7239. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 305-3900. 




Patent Examiner Supervisory Patent Examiner 

4 May 2004 Technology Center 2100 



